La Leet tegen * 
mani 
* 


tt . el giiaungnede - 
yoy? stamens! ‘ ie sige { " 
vite (o 3 pba s Metre tet bnertueh ignbagi arbre rhe tbs nh 
° Se lc uats edhe tidus heboen Wtaniiensekid 
prep ees heb ad 4 TE ieee eb ee ine 


oe er ee ath pre ba <he ; " ieee 

y ded erboabetelh 4 aga 0 hha r ote the ede! * * 8 et prt to betel en tall natie ani ok eae 

| "By aa bappainGe id eal ors dp bes ban doa een 98 Leb a oso tet aiahata reve wonauTeahs & ! seretey us gain tavs nein Oa bot 
ube, leat Sette Ho 


ee tl ad. r pike 
Seed bethiche 25 <@eenipedes 260s. hathabetea nadyebote! sai we rae ’ nF e908 ea ibd ngs: 

Weg h A Fae Bhat As naieehtar ath to pao ths +s Anh hppa 
beret itr Leoreranrananee Hcomrtipraihieerpe renin bebe eu: robin bwer paste. ce Mi asmadh irene 

Page Wty np preg opt Ieerie he whey hee ree De ok se idetebenanh el Me ayant PAPA Amey oi ind tes RPTL ENS 

paths de Mote gig) : Li kbee | tee Meh naipbrbons Behar mise hd +4 Ser lore WF vie natau ie ahs tah dhe de ooneke de benadaeece nema nenehourntl 

4 paper aarp endab barte epeh eames beh perk ie Peking erty pect hier mtsettt phurtenkp hit ye athe hh the ar ett PAP rt rdetme 

Pheer ahh er pe ped ease Meee eee gata nauetataneiea seta! Bip ait rs bt a bo dopaatg i epbipeben Ot ey htnk adhe 

h gamete henewey) rete 8 ee ee en rey acts hehe tahetehaaneset Atk: plar et bbe te prbrnth ror pe 
LO ee dia ees eed be eh iaehal Ach cacao nun adhetehenataaenen 


Pere ree yi +} Me mie deh. « baive be inages Wan eA ; Pai ji Heqeri Gees! yosetere 

LD tye leashed raging 4 putas t olan de alta a Pee ‘ 4 iehtervprmnerererterer ire embr pee er stry pesgowens Wena nert yee ano. tn enka eke ate had 
{She its abe he by Thee ee hehe hy Vat om 2 ogee fp Pe hoe rae rene barhathn aia spits dha he pte gr er BERETS: Amey owe? ety rbiatey 
ade heel bd ithe Dede be gre veh qiiarten ee Me hy ded seagtinek ste phabh oda mt pork oe oe faind 

\ ; vrpres eee ee hhetie te bike Sibert id wbueeby ne deeded elt é 
tn wager ote . mandi tle neohndig turban bind phates iat 
perapetas vrag Wrinaiae eI e a pies benenure Soleo beet eee eee 
a ey baad eat rien phigh peek pentatotipterinerert’ erin 
sdqn al gies tah Ae etet pede bete: sate} BY ioe eatin re Sp ycat sb arbaesieiy prtars ¢ by ten 
. Borer Seer cc ht keek Bed Mh Atta bate ee aca nei se Ak apg pb meat ag me 

Rstees pap ops pore: bo ea 5 v4 preci + Were that tit hat ty 6 sae t a at deen hates 

hs dete otine ba Ie ge bee iy : ‘ ‘aetna abd enna cane anaale ewe verre. 
a de eg 4 ae era geyriveay ‘ Papi athe a ATA i yn ds; bing tose ss bs tn tere temasanane 
td he Rg eg tent) 104 oy ka esas be by ord 4 ae ad Maa) fa : asa ly eye Ft Pe are Me tee pierber debe eto tp ng papas seta math hste® 
vere teer er Tae ny | Sr re becl bet pie Sc: speek at be 4) , agenda tek pease tate ee ter eWarivingar res yor adh tas Hig aS SOS NEES He 

eh dgheheagtone thet : aapots pe hah eet kein hed iy bab pwnd amere! \< 
RalrW crore Wee srt tied ba Nimynd Bas namg ng Se beega bs vagy aden ae yeret Ae 


eteasnnad ntchdt tee kala bevid it eats tomate anne bett 


Me Wg dea and ago NE he ne 
ut tabs tele ear valet ote esgehes © - br gly ¥ , ott SUceinyst9s Gabe beds hehe nome Behe Rely 
pple yanked 144: pe tngarne Ts 25 gn : He a“ pe pttethin 9 bi abi prbererhaebey-tiek theme why erepeee tcp dur bbe 
9 tetbqaaa te mane 4ayAgiteeat es a pe Tee naett a Lad : tanh f ci abuaad ye rn neh] Rebs Opera otitis 
miosis Get a4 M4 pt aEH . ji ‘ i Asabaiiaibetoae . 
ene 96 Letg tw OO ‘ M yn + 
hed adetheh? : “ e chara tabniag : i" 4 la poe Le orechoerva sets Date 
Valet b hd ; roti " ey be pelea pai i 
i a tape snae 4 ‘ pire eS i “peptertek 
ide bade ig tine tone j Speke tele Pr make tee pte pet pet ty ite pire 


ahe¥ 
¥ oe > : abe weet dye REP PEIN AD per epenera ey 
Pine al mili Popa Apa iantt nb edyke ben | 7 pird-wotarbat Her bi dod hae or bedi k pty 


dagensnens 


4 aed pred 44 
Mrs bang nyatyd Bebe eb Meee bge AANA AE fe > ” ass rohan ten ta bac te PSS HRT Ps HORS SS Fs Oa ested: ta 9 
a wee teats J dpqupa cd the Aa ibe aha the aT Dad Boga yay Nee: t as teahatha ‘ avant ra heh Base 26 HSMN HN 
2 | bend tint Seeper te eed carte eyed Oren 
H ink hedews 


o-oo be betel het 
“ae <o artehlae week Harsagh ae ale ‘s het oh 8b ee 
them Prior ee Magy ove ‘ ‘ +f Te be bet abe peten 
M Peery target: haha hatbeds fad 
Yt bee Specie. 


je ted ait tah java ligne ta aQarebeta rs Hottest 


gee ty ah age eta nae og PEN shale o | Sak reetde 4 mache 
ey tag tha hee Bh Dh Wa keh tag ree phos lente fe 
Si gragal Ode bahegs Veep 
° Dh apy eu ibyabe mae te 
athe’ Pai alee 
1¢ vag eile 
bobs dye ted 0 eae 


ahene 


aT eka! epee wena ted 
#40406 hate 


he 0d hbo he Det aha Maton 


Ve Wing ote 
ny byl ie the 
adele endows 


tea ; f satis 
A044 i he dythied ' swe 4: 
Tiga s Rae atch ait Hebd etehan Heat, date hana abe j os | chehete rey viphatae tara 
\ogt 1 Al Mad Wtades padaneg i4 ary teg Fyteeb bogeys ‘ Ihe Bs Mg frarts ha Dade my hata 
Ab abe Wepreere vee ereemr ererers OPS oe ppeek ; si) 4 beter ie papal padgrass 
AAR Aig yng Mpa Gh S904 Be DA t 6s “hag tae ba Mata, Pehe anata Sy bee ee : 
Maka bgeade | ste bi Aegaded eo f j vg Wain is +44 ¢ reetnns 
pehemiegingiht) s eanehl ee! ih eraey m dats Lema neta sai” ee he ‘i ie Ve . cettynehahaiebetebetiots 
‘ the bgt B49S8 Se Jog pa 10D he Baha Me hans Aang iy gngre santa sai 
1. , were : 
no we da oho ne te by " ¢ ph HHH 


tw 


R48 obs “Ps 

Ld py awit dds Aafha nah Adee lonta hg he or 
Pee rernri nary Pore) 

pesnyddbe'da pt eng 


Ady 


gh aden (4 oP. Oe Reda ey tat inet ue b soe ‘ 

444 beh ee aes heied rpehe . ’ : ieee tenet 4 8 mest us tna tagline live 

v lipage ag hbase Ganley Sees 

ie De hee As ih pee none pee gee rhe mie aed 
weer ter Wie Mec tery Aatey on pep br tet vi 
dive 349 4030) be BY heir Blogg tance vine ps te tiet 
epee wabaha be Hy bahs ‘ : 
» bodh 4d ta) 
ope ee ebar chews Da 


uy fo Biddle bait +h at gear 
2th beet 0B F oe pelle balote! 
atte 


‘a 
”“ 


+ 


} ey en ' SAL ' pees err Pir M4 lead 
ne sf ‘ 1 ‘ Sade'te pede 
‘ 4 . ; : rn ah pochede Aga bat oh Tha ee uleGa siete el ot 
at t4 q S ras ome be Ay dein cpa ye bh vt i 1h patos + Pe Barlid Cay space hsbehe hd Beet! )F le) Bs ~~ 
4 ' 7 byt pte + she erp iha Ben prihe Rad ehdanhaliura td iebsaan iba tbe Dy eta >) MOPS : 4 pee eintatng chet! wy 
, 1 TL ‘ A hers ated ‘a , 4B gaa he tetewde ® eMart Oe 1am OT ee ih ke baded eae * uy 
# ‘ : H io 4 re ALBANS kobree Likete prprerry er ahbs bye: ech: abate tg! 404) ote dalenty wrt 4 a gpa te ne 
‘ y as le Bae 4, \ phitedttey Dorit Reh the Oe i batts jad ee Papade Ag hae "a teehee te 
y Pavan she flan t the yt a tn Ga ye 


paiby| en tg OGIO aNa NEG) 5 
AS arid bead belie ha himedanr pa 4aasiga eeddess take Agtaiby hate hy 
44<baerleaneedes 4 anata bape nat iiede fe? 4b hem 

; ; vs 4s be tedat«teiee boars be 
eVOwrour i Sebel. ih 
modte-< hehehe tog 4 Wie 
in lee beater abate he 
sa eciiesta tate 


reperyir 


he het) hee ad lo ts toe sheild 
deo 4 Bh game ya be hah goed engi) # Da ae rf) a4te 
sade ; 2“ ' 

! : Wat ehebe eae 


Wot Ag Ba pec by bal bya dd 
9 ofyd yap dog gyrate “al ay de wee bel¢ orien 44 
’ ba bdliodate) Vianiy be mpi bad tele ee 
Wir mie tlie Ur ee ke 
Led v'ta ye Ghfoade ng wey baat 
bot ee A Mel! <4, Ag Taha beh 8 
dhe tedgitg le gne 


peer oe 


“4 


oa rb 
SNehathete yh aera g We 
‘eww nergy Ate 
wre 9 +] mah 
qi a ahd 
a eters en 


7 Lyerly Yabba datding abn i bye lg 


are Do Mrar vars i it? ery 
pehelest ot | by baitg gaye tet alae 


minis 


ona lhed 
had bande te Me 
4 wo peat 4 bt dy tegen te 
4 dada heed 398 444d peited pags Tring 
«ye elle Vaile ba re arta obo ee 
en ih he Ne a et Ged 
ty ge Pee ee ieee de be ba of 
rt dye da be ek ge 1h Od Og Dare 
* ~e shee He's 10¢ sappy 
. ‘ 


ite (eras 


4 


s} 
; 


waeeete i 
ne 2 


. oe 
wl wah 
“ 
as 


enem® - 


4 qeibe poh OT Ord 
bees ie + <7et 
fi Felaval Aa ‘LL ia eks Pelod te iete 


Ate be be 
Lye wih gen Saat yaqe 
euby 1 woe 

er aer Ye bee Prone 


oy ane st 
4 


; 1 
yd = 9 ep ot 
, a toe Bs ee 


re al 
wh 4% 


se eh oR eee 
Crit re i 

.4 uh om eee PR ee 
“de ee 
yal san irk 
2 Rd kal 
" Peer re eed 


hep B04 he Ween a Pe 
ow ate beer 


Sitar 


ina 


EPL Bes hed 


‘eerily ee 


Bs 


Rel sda 
rer 


a 


4 
5 


cert ie se ? 
owt ea att 


4 pA 
» 4) (Oat een taped 
ata grenl oa 4 erat Ae Ne , ALae 
eT asks betel reene ate tattle Ae ehatiagt gre" to 


naw 


yaw 
out 


oy 
pert een out at 
a A ee eee lt rt 


wi 


’ wt 
ay ‘ Any : 
re , a ’ 
poirot dad: OF ae 4 Hh he are ro ig e oe be p84 8 aig 
~ thes ty ee re Be nan ht cine a bent beh ong (2 i 0 peiit be} 4 De copy 
rv \ Sh aepeanae gas ete nperend tty nile te BAS Y Seb seyee! heey poh rtetahery 
x”. AAs, rari e Al, CR Mt anit fGen maw i gens v8 v6 Papeete Peres) Pore Pe! 
‘\reet ; : prepended gePa Wy me pe pan a 
bd ee he mere eer "wy 47 pabarhegr -a4ge te ay boy ee of 9008 18 
4 Peer ae tre ‘ ver oie hy + plat eh i gedevewasy ; lon api ane! o3 97d 2904): gape Se) ede erie 
we vive ‘ Tee ew Oe 
; ae yh At Mie ee ene taarorers er ilicbeh bedunie #49 le Tce bre ty bebe bo esas ore 8 
‘ ; ody ’ ‘ ge dre eee " m av) poet 
Jivey LAR vicar dt te eet | Ne reeresetnt wer) ¥ } reenter 
' ‘ a4 cag ; " iauege jaye 1 ogee iP ' qoyeet ew Wert ysueneed 
; 1 et ae ye ee oa ¥ ei ate Daleodeeh wr, * eee gay ne hy gh perenne | 
‘ . > “" ue ey hcg i +4 ‘ myer 4 as po agge ue weet a nerf bf 
i ae pe ewe f A pape Ste HS A 
' Mgr gie geri 4 rs ee ae hare aki hy i's er bret as 
ws ‘ rh v HO 9 Ror Hewes pyeedh ve brn wt Py ot ‘ eae 
a4 Pekan ta eo wy jy eed ae ee pot Jer 
Ae 1 ei goog , Peotartdore seneeson ala aewose ; Pt 
Ap A ’ ria beh Ob ear be rhe tts 
‘ ; 1 Os tetas tet F a: tonnane) 09 Leper neers ran ; . ‘ Car ptt att he + 
, . Perer , ‘ ats taped Mahan 9 pow Be rand die bed f + ite be we de Mage ny bo oh rent pe deh ay nent are ae ce op 
nN ' . ry to oe HS Pad wer erirtr hk Of cous akehs r be bed ea Bae oe Wh eed ote! et gted # 
. bee ‘ we . 4 : **? wy a Pio aioe eed Weer datas ge Datta b \’ ded Aber eA ee ewe ® 
. eo ' ' ‘ Aw eee nv ors daa se \ * ‘ (ew ' ’ oe ye br es bet, eee beg 
. ; 4 ye ‘ ‘ ave ’ L, 7 Pwr Pern on een eo ee ok 
x ' ’ ' rhe r eos AG Deh B bebe iy ie Powe © inter on ye wade tp ese 
e 4 ve ' “we awe Peres me Pe er ee er | a 
ne ’ i sent AL 4 st preg bd Ober dy erat be tb bran ce pe 
Oe mye ' e 4 « ' * Vola belo Glide bao acWtete ? 
. »! ‘ fet 0 et ee ee et mcnebe ee bow ara oe ed oe 
: ; Jah eae Ge cb hi be Bt led phnhy ape PAM Othe be Bere ‘ / abe 
: eae ‘ ree a Ol pede de rps Me Ta > re alpletate ern tt i 
‘ oe oor ; ; ; pee tie ot he Cr deh ats ee re dong he pene Me Ye le aoronnemane ett et peLit 
2k ~ ‘ 4 ie eee &: (Qe dagp & ay den orem" ope lpr egy i ping he wey perreen* a! 


- —") ~~‘. a VS ee ee od oe o 

. — “= ee war = Car > ; — BB a Oo, bt tee = at a ~ Fr w- a on afl beth A? é gee ~~ y w % ‘a i .] ; wy , aw 7, 
“wv *K eR AT RRR iw Seve sre vad wae) | et ) is Pr 

wey ja X RAL Be » eng = go te ld i ye © AGG d 
\ Ne id org o w sy : of att Were ne yt wdeeser” rpybded ff CoP a : See white <5 % ' 4 ; hi w\ 
4 ty cy 4 bal 4 \p ‘eae hd x vee) v' ¥ ioe 
sepa] \ Wt, } ¥ we At TLE’ io™ tu Miss eweee = ee htewe” hited” F a cee aie ays SRA 

wey = SS - |] ve w™ 4 v Py pbs jive 
Pa as > fae 5 J y print Le “i ie ve of eevee, ee Hye ~ AALA 5 
g Vw e w ew J ~ 

rag doy Ach ule vv dbdd dd ttt bal Ba vy yirys™ Wey wl vert wrt Wwr/es 


i Uh UY ey 1H] \ we ey ae SoA tall i 


: Wye nits 
HTT Ebert bbthiceet 1 jade edaguet cy 
ey v 48 J9 (GU e«6 Wes 7 ww Tal 
DE IANA DAGLS “ARPT RCACRAALY ee- worn Pid lie al 
De SUIS INGE a eine atten tye! : 


Su S 


a = awe Be tea, 4 aS 0 hes ™ ai : oor N \ 
| ome y’ al [A pated Weta wn } If eed RA) agitate ‘4 ‘¢ 1 of a0 anes jtdey 
es “ONT Ot d) ip 49 3 Z mV ny UN fu 
‘ Bee nr | | Ng OU ta Mae aga As oan. Wi) TY ye 
5 Ix =e ae : ~ ee Fen oy a? RU Ky mw > row a 
"A ; im oS i ! a5 | ) 9 > 2 m4 ‘ye ori nt We tw i 
Sateen ie “y garner want ehnameers: as Puveny#? 
- SE fu Sy XG vw ae ( 
Oo ny MESA ANTE E 
SATTTauaaLTETNCOPIV PIT GAs Catne Mauna il deay' ga 
py Sey za é Beeliths,° qe aN tat te ot ahtal Adhd = iat | | m |: 
ve =e : ne | Ll. AA re SE rt wy “poe eS VE ty wt 
/ 
wv Dv revyrd om OVO SUGGS "lay 
Cet Mtg rng Seas a Mueagy f 
yee 4. 7 | Masters sPerng, erty ok, 
ty a Putererss-: Wig er? t mide eat A A el ) Ta ww Lao ys 
= Vow ory ; smal A Ae > ‘ ee Be 


g , w lp ye } ee SPOT Pate ‘igaeeed : “ayy 4 s **% { . 
va we erreet | win P nwt Wivive® Ai ty way? . 


snl ee fT As Saini NAA 


aw tad 3 me Fa e (ee WOU 
TTT el Mee e eeu hers uu > 


a oe 
Mercere, . ins 


=] j Cum. 
io —) =, 


‘2 Lae oy ek bee F AEWA ef eS t 23 4: Se = “ern 7 


a 


nip lek | sage. ¥%% add ad % Ny uw | a 
HTH vy al “Waaggev ae ‘ 7%, iin vag OSs deny dsen eg | fe bh LR rs Wheyguv ov", 
hy) er ipecet |S arial as TY ILI Oona 
Wee, Winhass Mega PARSE peda sietstten ca. ggbal” “of eae? yites Titi nh vv ALTE Walt ree 
ete Waal ir ee OE ies »=t “Vv Whe the 

PAAR segue? Servet eeyoresit A AAA eras 

ri Pet 4 ‘ % ~ a SAAR aA t, Maden None Deitetertatetet’ MS oe ey aaa rT robe ss YUU ~' juur ee aa 


wew sts Sf. LL? 


TAZ 44992, 9 049 5) ot5% Tiorar Wat 7 yar L a & - ons re) “ay ; 
be | ; rab matt \, mete meee eeP PP LAL DE ihe A atten a “we Ww Gus VErEdy itd ¢ meds 


dx ‘ . bf 
1 Ae ee PAu, ~ WA Wrhaa. XA MCN we , oo ~ wy PALS 
: NK. ay 4 hd ots Manas a Aa sr, Woe, SOL, held” *) oy at & oa Cy. = De we 
} af \¢ a Py 3 ote g CE wie & -s& A} A AA A fa @ a Re AM RAL -) “ q : w 1 . ~~ Feuy o ha oe % ‘a = Ow AU ie ~ sea , 
uy a “wieeee fon jase 4) aia as 4 aS we 4, vie ada Gla dey' "406 oF >. » ~yve > . B aed ie aA ad " 


5 a OV eon Oe > 4 0 ad v 4 « . <i 
bi ath \ i shea pachn® Ves’ ‘vv eved vaK « cae yy un ATTEN 
~ ™ Die Sati de csead om WTEC ALY by 


i 
Agee ne ewe - aantt pbget 5 BREE 2 | 4 iT | 


\~ itn 1 | par aSeget : = ay a. ty 
yy: poponesids " de kT) , i ” wre ost Seiph - aa : 
3 wre q * eed ‘ygh =< f } ao wv hte : 
yhy welts & \ ~steyd 
HH) Miia tes ATI, A a le A 
Vutivwser es nL, \y vant ba ee Wy ey SY 4% 
os aoe tit tL acers ir : Nab, Bat || Men J 
NA i eae im /# thsew -* é si eG a se 
Ae rTL bE  v¥ af ry sug? v4 thd f ented, tJ Ra »' Fg! x 
yi iW J ies re thy rat iedy oN Ny Sen 
a 4? | ys * py ~ 
= Te Nreeat eo a aTiygeMild SUP EUES LE RAN NITE 
q wOvuy vs = 2 te ae hana ah ‘1 EDR Le iJ % Naw We v or ta *y ay'g 
atu Suure o- \ Vans +t ~es ree Pie Sate wey oes AFIS G9 49, ; WAS vou lae Wa VN hd “s *\ ae id naa i 
* > _—w- “we 7 : \ be 
rrelltetrec vey UTrregeee rece See eee pee Pe Mucor en folly oe 
1 Hey Weeeeenee ba AA Wry, bs Jo dan ‘ao » ~ (th. camel * 
; 4y ¥ @ me 2 @ sun De ween a TM Ree =“ ig » ew . *S fadwste) vl, , vr ‘ty, = EA ae Ie "eo, 
‘ w = =" » : Si oe u - ae | a ‘@ f va ny 
re Me lowe eteeG AU td Tt TTT Mott Pema yitzy ar A : Oy ; w ar ral ews 
uw bs ete» 2 ae 2 | Nw \ _“ 
¥ Jo (gdhe. 7. b”) int foe De Ye Dl Wehbe Th i ia era ere "vw af as * << nts wel Me, a, (vv eee Nov eag 
BEE SNC del Lehto nT PPE PL] CL SHOT ee Pi! ert 
ag SUL Se ae q! ig’ t¢ ’ 4 ent OO nw viv hon To fe y ' 
bg .. sue ‘v7 svwy gre ge09 i, itvane ¥ 4° \ wv. ue Ny a-v- 
Ne ode nen a oe ee | ~ y J yo “4 PULP | et mie 
FEULTESS Coens nvayaPeoodseenntattne zr Mebapancogeeee tOUdEE Me 
Adv wht 


Sd pe #3 i | 
1 A PE SUE ELE ETT : : We. ’- _ — o- j aL 


, 
ru 


NOTES ON THE CONTENTS OF THE STOMACHS OF 
HERRING AND HADDOCKS. By Tuomas Scorrt. 


In the following tables are given the results of the examination of a 
number of herring’s and haddock’s stomachs which had been sent to the 
Central Laboratory, from various localities, by officers of the Fishery 
Board. 

A good deal of the material was almost useless, partly from overcrowding 
of the specimens and partly from bad preservation. -Unless the spirit be 
frequently renewed the more delicate forms become more or less decom- 
posed, and much more difficult to identify. In many instances, indeed, 
the whole of the contents, excepting such hard structures as the shells of 
Molluscs, the plates and tests of Echinoderms, and the limbs and other 
hard parts of Crustaceans, are destroyed and entirely useless for purposes 
of identification. 


Herrings Stomachs. 


In the following table the results of the examination of the stomachs 
of 164 herrings are given :— 


226 Appendices to Sixth Annual Report 
TABLE I. 
ialeg, Oe 2 F 
Sse el oes = : 

' 2S 22 S = a = 
Locality. Date. "3 Ses aS a 2 2 Remarks. 
| PSip a) = 8° iz 
| 7 D2 \'Z, Ss M a Se) 

| 2a | 
BROADFORD— | 
feeiuoch Ainort, ~.| -4.9:86 | 5 |... ee bas A few ie All contained the 
| remains of Cope- 
pods ; species not 
| distinguishable, 
“4 1297680.) wells ae ae én ae Aa ae 
a | 29.9.86 | Numerous ee ane aN The stomach was 
| filled with young 
| Nyctiphanes. 
Croulin Sound, | 14.7.86 1 if aa sas Es ie tee 
A 4.10.87 6 Fairly ne ee ee All contained Vycti- 
| numerous | phanes. 
Loch Eshort, ..| 16.8.87' 5 | 5 
Sound of Scalpa, 26.10 86) 38 | 3 
ice Slapin: . 7.10.86)" 1). 1) ats 
- | 9:10.86) 5] 4 1 contained a little 
food; could not be 
identified. 
i 26:8:0/ | G6 ue ne Zt sd ae 
CARRADALE Sol poe les Gr | eGelsaed Fairly | ne es Os Nyctiphanes (nearly 
“numerous | |  tull grown). 
4 12.11.86) 5] 5 | a 
Off King’s Cove, 19.11.86} 5 | ... | Numerous| me Numerous!) ya. All distended with 
Ala a, 3 food; 1 contain- 
| | ed Nyctiphanes 
| only, the others 
| | baat | had the lower half 
| | filled with Cope- 
| | pods  (Calanus) 
| | and the upper 
! | with Vyctiphanes. 
HELMSDALE .  13.1.87; 1, ... | Numerous) Numerous tee ae Nyctiphanes and 
| | aera | Parathemisto in 
| | | about equal num- 
| s | | | bers. 
| | 
| 22.1.87 ; 4) 2. | Numerous) Numerous 1 contained Nycti- 
| phanes only,1 Par- 
. | | athemisto only, 2 | 
| | | about equal num- 
| | | bers of both. 

‘3 OPS iar rok /Numerous| A few sh, as ee Organisnis similar to a 
| last. | 
| 
| Locu NELL, seid Ole anon Bad an a a A few | Young fish partly 
| ' digested. 

MACHRIE, . 5 OI 286.) O24. 4 Reiley a a ee Nyctiphanes. 
-mumerous | | 
MOMMA AGUAND::.) 232,84 | 4) soe 4, fs 8 re Vege: All contained some 
| | | very much de- 
| . | > | omposed stuff. 


 SToRNOWAY— | | | 
PaO, aDulif.. of. Loe a ane Etat ) Many | Very young fish— 
Lewis, | 1 * 20° i per = Seenine 


| | | | sorged with food.’ 


bo 
aii 
D 
it 
SU) 


” Numerous ne | ae | Afew About 10 per cent. j 
| | | of the Catch con- | —— 
tained food ; 1 of 
| | the stomachs con- . 
| | tained Schizopods 

only, the other 
' very young fish. 


bo 
— 
D 
(eo) 
Le) 


Locality. 


Off Tiumpan | 
Head, 


Off Keboch 
Head, 


Off Tolsta Head, 


STONEHAVEN, 


TARBERTNESS, . 


WICK 


Date. 


21.5.87 | 


25.5.87 


18.6.87 


28.6.87 


1.87 


31.5.87 


17.6.87 


26.1.87 


14.1.87 


19.1.87 
20.1.87 


9.9.84 | 


ber of 


Num 
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TABLE I.—continued. 


| 
| 


2 | Numerous! 


Numerous 


A few 


| 
| 
| 
| 


Numerous 


Numerous} Numerous 


18 | Numerous 


22 | Numerous} Numerous: 
i 


7 | Numerous} Numerous 
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| Copepods. 


sa 

42 | 

; 
| 


| 
| 
| 


Many 


A few 


A few 


Many 


Remains 


: 
an 
L 


Remarks. 


About 5 per cent. 
of the Catch 
contained food— 


Nyctiphanes(very | 


young), 


About 3 per cent. of 
the Catch only 
contained food ; 
lcontained_.V yeti- 
phanes (very 
young) the other, 
Nyctiphanes and 
Copepods(Culanus 
mostly), 


1 contained very 
young fishes, 1 
Schizopods; about 
11 per cent. of the 
Catch contained 
food. 


1 contained a 
young fish, the 
others a few very 
young fish and 
Schizopous. 


10 per cent. of the 
Catch contained 
more or less food ; 
small fish very 
much digested. 


2 contained Schizo- 
pods and Cope- 
pods (Calanus), 
the other Schizo- 
pods only ; about 
15 per cent. of the 
Catch contained 
food, 


Both contained re- 
mains of young 
fish ; about 10 per 
cent, of the Catch 
contained food. 


3 contained Schizo- 
pods (Nycti- 
phanes) only; 3 
Schizopods and 
Amphipods (Par- 
athemisto). 

Schizopods only— 
Nyctiphanes 
(young). 

The contents com- 
prised a_ great 
many Nycti- 
phanes and Para- 
themisto oblivia. 


Ga a a a ee . 
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This table shows that 70 stomachs (42°7 per cent.) contained food, 
of which Schizopods, particularly Vyctephanes, formed by far the greater 
bulk; and the stomachs were those of fish taken net only during the 
winter months, but also in the middle of summer. 

Amphipods were not of so frequent occurrence; those present all 
belonged to the Hyperiidz, and so far as could be made out, to one 
species, Parathemisto oblivia, Kroyer. Of Hyperia galba, Mont. (H. 
medusarum, Miill.) which has been so frequently recorded as being found 
in the stomachs of herring I did not observe a single specimen. 

Copepods only occurred in four samples of stomachs, which were all 
sent from the West Coast, and, so far as could be made out from the 
decomposed state of their contents, were almost all specimens of Calanus 
jinmarchicus. 

Young fish (sprats or herring) were observed in a number ef stomachs, 
principally from Stornoway. 

The results here brought out agree generally with hoe of previous 
statistics. It is shown by this table, as by those given in former papers, 
that Schizopods and pelagic Amphipods form the chief food of the her- 
ring on the Kast Coast. No Copepods were observed in the above cases in 
any of the stomachs sent from Hast Coast districts ; possibly the season of 
the year when the stomachs were collected, viz., January and February, 
may partly account for this total absence. On the other hand, Copepods 
were observed among the contents of the stomachs of only four of the 
samples from the West Coast, while Schizopods were very plentiful. The 
absence of Copepods from so many of the stomachs from the West Coast 
cannot be ascribed to the season of the year, for it will be seen from the 
table that the herring were caught during May, June, July, August, 
October, November and December ; and, besides, the stomachs of one of 
the four samples in which Copepods were observed, and in which they 
were abundant, were those of herring caught off King’s Cove, Arran, 
about the middle of November. Thus the results brought out here do 
not quite correspond with the general statement that, ‘ during summer 
‘and autumn the Copepods supply the all-important food (of the herring) 
‘on the West Coast.’! Copepods certainly formed a large part of the con- 
tents of the herrings’ stomachs examined at Tarbert, and the results 
brought out there would seem to apply to Loch Fyne generally. In the 
statistics given in the Fourth Annual Report,? it it is shown that in the 
stomachs of herrings caught in the Loch Fyne district Copepods were 
observed much more frequently than Schizopods during the summer 
months, while in those examined in September, specimens of both these 
groups occurred in nearly an equal number of stomachs. It appears so 
far to be satisfactorily determined that, as regards the Loch Fyne district, 
Copepods do form the greater part of the food of the herring during the 
summer, and probably also during the later spring and early autumn 
months ; the examination of the stomachs of herring from other parts of 
the West Coast yield, however, somewhat different results. In the above 
table, the list of the contents of the stomachs sent from the Broadford 
district, which were collected during July, August, September and 
October, show that the herring there had been feeding mostly upon 
Schizopods; and the stomachs sent from the Stornoway district, and col- 
lected during May, June and July, give a similar result ; so that, accord- 
ing to this evidence, Copepods hold a subordinate place as the food of the 
herring i in certain districts of the West Coast even during summer, In the 
previously published statistics above referred to, it will be observed that 


1 Fourth Ann. Rep. Fish. Board for Scot., Appendix F, p. 128 (1886). 
2. Loe. ct. 
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of the herrings’ stomachs from the Stornoway district collected in April, 
May and June, Schizopods were more or less abundant in twenty-eight, 
and Copepods in sixteen, of the samples examined ; and in those from 
Loch Broom district, collected in March, October, November and 
December, there were no Copepods at all. This, again, shows a prepon- 
derance of Schizopods over Copepods as constituting the food of the 
herring ; so that, with the exception of the Loch Fyne district, it would 
appear from these statistics that on the West as well as on the East Coast 
of Scotland Schizopods are at least of no less importance than the Cope- 
pods, as forming part of the food of the herring, even during the summer 
months. 

Another point relating to the herring and its food may be noticed here. 
The experiments with the tow-net round a considerable part of both the 
East and the West Coasts of Scotland, carried out by instructions from the 
Fishery Board during recent years, have shown that the young Euphau- 
side and the pelagic Amphipods and Copepods are not nearly as plentiful 
in deep water as they are near the surface, or at least within a few fathoms 
of the surface; and these being the organisms that the herring almost 
exclusively feed on, it follows that when herring are feeding they do not 
go into deep water, but keep near the surface where their food is most 
abundant. 

An interesting fact brought out by the published statistics already 
referred to, is the total absence of the Hyperiide in the stomachs from 
the West Coast—not a single specimen of these Amphipods being observed 
among the contents of any of those examined ; and in the table given here 
these Amphipods are also equally unrepresented. Why they should be 
so frequent on the East Coast, and so very rare on the West, is a rather 
puzzling question. 

Another fact perhaps worth noticing, is that in all but one of the 
stomachs which came from King’s Cove, Arran, and which were distended 
with food, the lower part (nearly half) was filled with Copepods only, while 
the upper part was exclusively filled with Schizopods. This abrupt and 
complete change in the nature of the food is interesting, for from the well- 
preserved condition of the organisms, little time can have elapsed between 
the relinquishing of the one, and the taking to the other kind of food. <A 
possible explanation is that the Copepods were being attacked by a shoal 
of Vyctiphanes when the herrings fell in with them, and that the latter 
after passing through among the Copepods met with the Schizopods, 
feeding freely on each in turn. 

Dr Mobius has suggested ‘that the herring does not discriminate 
‘between one form of food and another when feeding on the more minute 
‘species, but that the swarms of microscopic animals which are diffused 
‘through the sea are drawn into the mouth along with the water of 
‘respiration, and are retained while the water passes out through the 
‘ opercula.’ While it is quite possible that some of the organisms observed 
in the stomachs of herrings may be captured in that way, yet there can 
be no doubt that herrings intentionally pursue and feed on such minute 
creatures as the Copepoda. I have frequently seen over 200 herrings 
feeding freely on them, pursuing and capturing them. I have also on 
inany occasions, when at Rothesay, gone out with the tow-net and col- 
lected such forms for the purpose of feeding the herrings kept alive in 
the tanks ; and it was interesting to observe how quickly they noticed the 
presence of the minute Crustaceans, even though transferred to their tank 
with as little disturbance as possible, and how after all the organisms 
seemed to have been captured, a few herring, possibly more hungry than 
the others, would continue to search about the tank, and eagerly pounce 
on any Copepod that had_ previously escaped notice. 

ae 
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Haddock’s Stomachs. 


The stomachs of 80 haddocks have been examined, and the results 
are summarised in the following table, in which the particulars and the 
approximate number of the organisms are given :— 


Tasie II, 
me 
‘S4| 3 = a s os 
ssie| &§ S| el ck. 18 
Locality. Date. |2 | 2 3 2 5 = a Remarks. 
ES| 9 = 5 = Se 
ee 
Buckie, eee ESTOS SG y/o oDe [Po 10 Ae 6and | 2and 
Remains |Remains 
Fraserburgh, | 19.2.87| 4 | ... | Remains 2 fe 2 empty; others 
contained very 
little food. 
livbster...). ..|20010.86.j.12 | -... 23 2 and {1 20 ... | L stomach empty. 
‘Remains 
; 23.11.86 | 22 | 1 | Numerous bs 3 and 34 ... | Coutents more or 
Remains less fragmentary. 
aa 27.11.86 | 15 Numerous i 13 12 ace wate 
24.5.84| 2 ae 5 and |Remains 4 ... | Fragmentary. 
Remains 
DGS 7s) Oot ee 3 and i 2 6 ... | Contents very frag- 
Remains. mentary. 
Montrose, . |12.10.86) 8 31 1 1 ae epi - 
Wick, . . {12.10.86 | 9 3 and 1 |Remains 5 


Remains. 


In the next table the names of the different species identified are given, 
and the number of stomachs in which each was observed :— 


TaBieE III. 
Number of 
Name of Organisms. | Bn Remarks. 
observed, 
Hydrozoa — 
Diphasia, : : ‘ : 1 A fragment, possibly acci- 
dentaly present. 
Echinodermata— 
Ophioglypha albida, Forbes, . 3 26 Numerous but fragmentary. 
Ophiopholis aculeata, Lin., . : 27 Aa at 
Ophiothriz pentaphyllum, Penn., . ys he eae 
Antedon rosacea, Linck., - : 10 Numerous fragments, 
Echinocyanus pusillus, Mill,, 5 Mae 
Echinus miliaris, Lin., ; 1 Fragments of test. 
Annelida— __ 
ap i ee MY (6 ; ‘ ; ' Very much broken up. 
Crustacea— 
HTyas sp., : ; 1 Fragmentary. 
Pinnotheres pisum, Penn,, x 1 Four fairly whole specimens. 
Pagurus bernhardus, Lin., . ; 1 aA % 
Crangon sp., . « ‘ F 1 ; Too much digested to be 
Hippolyte sp., ; ; . 1 identified. 
; A; Several stomachs contained 
een, one, w. ; : fragments of Amphipods 
wp TEs #7 j 1 but not perfect enough to 


Corophium crassicorne, Bruz., oudentifed. 
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TaBLE III.—continued. 


Number of| 
Name of Organisms. mepmne ae Remarks. 
observed. 
Mollusca — 

Pecten similis, Laskey, ‘ : 6 Mostly in stomachs from 
Lybster. A good many 
specimens. 

»  tigrinum, Mill, 1 ss 
. Cardium sp., 4 Young. 

Psammobia tellinella, Lam., 3 Young. 

Mactra stultorum, Lin., 4 Young. 

Saxicava rugosa, Lin., 1 Be 

Chiton sp., 5 

Trochus tumidus, Mont., 1 

* Velutina levigata, Pess., me 3 ive 

OLIC® Sp... | 2 Young. 

Nassa incrassata, Strom., i A few specimens in which 


hermit crabs had been liy- 
ing. 


There is nothing brought out by Tables IL and III. that seems to call 
for special remark, unless it be the occurrence of a considerable number 
of the rather uncommon Bivalve Mollusc Pecten semis in some of the 
stomachs sent from Lybster. This species of Pecten, which is a very 
small one, though not very commonly met with, is gregarious in its 
habits and therefore likely to occur in considerable numbers in places 
frequented by it. Echinoderms, especially the Ophiuroids, are shown 
here, as in previous statistics, to form the largest part of the haddock’s 
food. Crustacea and Mollusca rank next in importance. Among the 
Annelids, the ‘Sea Mouse’ seems to be specially relished by the haddock. 
It will also be observed that all the Molluscs were either young or, if 
adult, were small species. 

In previous Reports there are several extensive accounts given of the 
nature of the food of fishes, which was a subject that early called for 
attention. In the Fourth Annual Report! there is a special paper on the 
food of the haddock, to which this may be regarded in some respects as 
supplementary. ‘The tables given in the paper referred to are extensive 
but the results of these later investigations are in general accord with the 
conclusions given. 


1 Report of Fishery Board, p. 128, 1885.. 
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